In the framework of the Tsallis statistical mechanics, for the spin- and the harmonic oscillator, we study the change of the population of states when the parameter q is varied; the results show that the difference between predictions of the Boltzmann-Gibbs and Tsallis Statistics can be much smaller than the precision of any existing experiment. Also, the relation between the privilege of rare/frequent event and the value of q is restudied. This relation is shown to be more complicated than the common belief about it. Finally, the convergence criteria of the partition function of some simple model systems, in the framework of Tsallis Statistical Mechanics, is studied; based on this study , we conjecture that q ≤ 1, in the thermodynamic limit.
Introduction
The Boltzmann-Gibbs (BG) entropy is defined as
where p i is the probability of finding the system in the state i and k B is the Boltzmann constant. According to the information theory-based formulation of Statistical Mechanics, we can consider the appropriate constraints for each ensemble and derive the probability of having the system in each of its states by finding the extremum of the entropy, (1), [1] .
A generalized form for the entropy is [2]
where q is the nonextensivity index, and k is a constant. Statistical Mechanics is generalized, by finding the extremum of (2) instead of (1) . The result is called Nonextensive Statistical Mechanics or Tsallis Statistics.
Equation (2) goes to equation (1) in the limit of q → 1; also, every relation in this new statistics goes to its corresponding relation in the BG statistics, in the limit of q → 1 [3] . The distribution functions arising in these statistics have found wide applications through sciences which were commonly considered to be out of the realm of Statistical Mechanics [4] . The q-expectation value of an operator A is defined 
where ǫ i represents the energy of the system in its i'th microstate. While, the normalization condition is generaly accepted, the energy constraint is somehow ambiguous in this generalization. First, it has been considered to be the same as (3) [2] , this assumption yields
where α and β are undetermined Lagrange multipliers. The position of the Lagrange multiplier α makes it difficult to find its value by using the normalization condition in (3) . Thus, Curado and Tsallis suggest [5] 
as the energy constraint, which results respectively in the following probability and partition function,
There are more complex proposals (e.g. [6] 2 Sensitivity of the population of states to the value of q
The population of states in a two-state system (TSS) with energies 0 and ǫ are, respectively,
and
Because of the form of these equations, it is difficult to study their behavior analytically. P 1 versus q and βǫ have been sketched in figure (1 Figure 2: The probability of a two-state system being in the excited state as a function of q.
population of the ground and first excited states to the value of q increases with decreasing the temperature.

Rare event weight
It is claimed that, since the expectation value of an observable is evaluated through A = i p q i A i , q < 1 (q > 1) privileges the rare (frequent) event [3] . Since, in the present example P 1 is the rare event and P 0 is the frequent event, figure (1) shows the opposite of the mentioned conclusion, that is because, P i itself is q-dependent. Thus, in order to make a valid judgement regarding the effect of q on rare or frequent events, we must study
To study (9), the definition of rare (frequent) as the state with smaller (larger) probability lose its meaning.
But, we can define the state with a larger (smaller) ǫ as the rare (frequent) event.
For large values of q,
, which is prefaring the frequent event. A numerical study of (9) for small values of 
